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(54) A PROCESS FOR THE MANUFACTURE OF 
QUINOLINE DERIVATIVES 

(71) We, F. Hoffmann-La Roche & Co., Akteengesellschaft, a Swiss 
Company of 124—184 Grenzacherstrasse, Basle, Switzerland, do hereby declare the 
invention, for which we pray that a patent may be granted to us, and the method 
by which it is to be performed, to be particularly described in and by the following 
5 statement:— ' & 

The present invention is concerned with a process for the manufacture of cuinoline 
derivatives of the general formulae 




wherein Rj is hydrogen, hydroxy, halogen, lower alkyl, lower alkoxy or methylene- 

dioxy, R 2 is lower alkyl or lower alkenyl and m is the integer 1 or 2, with the 10 

proviso that when Ri is methylenedioxy m is the integer 1, 
of their antipodes or racemates and acid addition salts thereof. 

The term "lower alkyl" as used herein denotes a hydrocarbon group containing 
1—7 carbon atoms, such as methyl, ethyl, propyl and butyl; ethyl is preferred. The 
term "lower alkoxy" denotes a lower alkyl ether group in which the lower alkyl 15 
moiety is described as above. The term "lower alkenyl" as used herein denotes a hydro- 
carbon group containing 2—7 carbon atoms, such as vinyl, propenyl and butenyl 
Preferred vinyl The term "halogen" as will be used hereinafter denotes' all of the 
halogens, i.e., bromine, chlorine, fluorine and iodine. 

^The process for preparing the above quinoline derivatives of formulae I and II, of 20 
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their antipodes or racemates and add addition salts thereof, is characterized in that 
compounds of the general formulae 




wherein R 2 and m have the above meanings, 
5 their antipodes or racemates thereof, are treated with a stereoselective reducing agent, 5 
that, if desired, in a so obtained compound wherein R 2 is a lower alkenyl group, 
this alkenyl group is reduced to a lower alkyl group and that, if desired, so obtained 
bases are converted into acid addition salts. 

The compounds of the above formulae I and II are new compounds, except those 
10 wherein (Ri) m is hydrogen or a hydroxy or a lower alkoxy group in position 6' and 10 
Re is vinyl or ethyl. The novel compounds are also a subject of the present invention. 
Hie compounds of the above formulae I and II, are useful antimalarial and anti- 
arrhythmic agents. 

The conversion of the 4-[5(R)-alkyI(or alkenyl>4(S)-quinucIidin-2(R)-ylcar- 
15 bonyljquinolines of formula V, antipodes or racemates thereof to a(S) - [5(R) - alkyl 15 
(or alkenyl) - 4(S) - quinuclidin - 2(R) - yl] - 4 - quinolinemethanols of formula I, 
antipodes or racemates thereof, respectively, is carried out utilizing a stereoselective 
reducing agent, for example, a diloweralkykluminium hydride, such as diisobutyl- 
aluminium hydride. The reduction is suitably carried out at room temperature; how- 
20 ever, temperatures above or below room temperature may be employed. It is preferred 20 
to employ a temperature between 20°C and 50°C. The reduction can be conveniently 
conducted in the presence of an inert organic solvent, for example, a hydrocarbon 
such as benzene, toluene, xylene, or an ether such as diethylether or tetrahydrofuran 
dioxane. 

25 The conversion of the 4 - [5(R) - alkyl( or alkenyl) - 4(S) - quinuclidin - 2(S)- 25 

ylcarbonyl]quinolines of formula VI antipodes or racemates thereof, to die a(R)- 
[5(R) - alkyl( or alkenyl) - 4(S) - quinuclidin - 2(S) - yl] - 4 - quinolinemethanols of 
formula II, antipodes or racemates thereof, respectively, is carried out according 
to the procedures described for the conversion of the compounds of formula V. 

30 The reduction of the compounds wherein R 2 is a lower alkenyl group, to com- 30 

pounds wherein R« is a lower alkyl group can be carried out with diimine in a manner 
known per se. 

Preferably the starting material used fbr the above men tioned process for prepar- 
ing derivatives of the formulae I and H is a compound of formula V or VI .in which 
35 R 2 is vinyl or ethyl and (Ri) m is hydrogen, lower alkyl, methoxy or halogen in posi- ^5 
tion 6' or 7' or in positions 6' and 7' or antipodes or racemates thereof. 

In a further aspect^ the present invention is concerned with a process for the 
manufacture of quinoline derivatives of the general formulae 
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,5* 

S\ Rl i^K 0g ^,, hyd^ ? Xy, ha £ gen ', Iower ^ lower alkox y <* methylene- 
dioxy, is lower aftyl or lower alkenyl and m is the integer 1 or 2, with the 
proviso that when R, is metfaylenedioxy m is the integer 1, 
of their antipodes or racemates and acid addition salts thereof 

\rc ft P r0Ce ^ S ? r P^^g *e above quinoline derivatives of fonnula V and 

&?i£EJ3 P 'ft ° r "T" a , nd ad d addition salts thereof," chSeriL in 
that a compound of the general formula 111 



10 




Kh^' VrH "S * e above m t eanin S s ^ X is halogen, with the proviso 
or anupodes or racemates thereof, or a compound of the general formula 



10 




15 „ V ? er ! in R " X and m ^ ** above meanings and R', is lower alkvl 
or antipodes or racemates thereof, or a compound** the general fomuk 
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wherein Ri, X and m have the above meanings and R is hydrogen or alkyl with 
1 to 5 carbon atoms, 

or antipodes or racemates thereof, is cyciized by means of a cyclization agent, that 
in case a compound of formula Xa, antipodes or racemates thereof is used as starting 

5 material, the cyclization product is dehalogenated and that, if desired, the so obtained 5 
bases are converted into acid addition salts. 

The compounds of the above formulae V and VI are new compounds, except 
wherein (R 3 ) m is hydrogen, or a hydroxy or a methoxy group in position 6' and R 2 
is vinyl or ethyl. The novel compounds are also a subject of the present invention. 

10 The compounds of the above formulae V and VT are useful antimalarial and anti- 10 

arrhythmic agents. 

Preferably, there is used as starting material for manufacturing a compound of 
the general formulae V or VI a compound of formula IV, in which X is chlorine, R 2 
is vinyl or ethyl and (Ri) m is hydrogen, halogen or methoxy in position 6' or 7' or 

15 positions 6' and T. 15 
The 4 - [3 - (1 - halogen - 3(R) - alkyl(or alkenyl) - piperid - 4(R) - yl) - 1- 
oxopropyl]quinolines of formula IV antipodes or racemates thereof, are converted to 
the corresponding epimeric 4 - [5(R) - alkyl(or alkenyl) - 4(S) - quinuclidin - 2(R)- 
ylcarbonyl] - quinolines of formula V, antipodes or racemates thereof, and 4 - [5(R)- 

20 alkyl(or alkenyl) - 4(S) - quinuclidin - 2(S) - ylcarbonyl] - quinolines of formula VI, 20 
antipodes or racemates thereof, under acidic or basic conditions, utilizing a cydizing 
agent. Exemplary of such agents are inorganic or organic acids such as mineral acids, 
for example, phosphoric acid and sulfuric acid, strong alkanoic acids, for example 
trichloracetic acid and trifluoroacetic acid, or mixtures thereof, for example, acetic/ 

25 sulfuric acid, or organic bases such as an alkali or alkaline earth metal alkoxide, for 25 
example, sodium ethoxide in ethanol and sodium methoxide in methanol The reac- 
tion is conveniently carried out at room temperature or above, preferably at a tem- 
perature between 20°C and 50°C. Moreover, the cyclization can be suitably carried 
out in the presence of an inert solvent such as a hydrocarbon, e.g. benzene, toluene, 

30 xylene, a halogenated hydrocarbon, e.g. dichloromethane or chloroform or an ether 30 
e.g. diethylether or dioxane. As mentioned above, the cyclization yields a mixture of 
the epimeric compounds of formulae V and VI, which can be reacted further as such « 
or can be separated into the respective epimers utilizing known methods, such as 
crystallization, and such epimer reacted separately. 

35 The cyclisation of the halogenated compounds of formulae X and Xa, antipodes 35 

or racemates thereof, to the corresponding compounds of formulae V and VI, anti- 
podes or racemates thereof, is effected according to the procedure described for the 
cyclization of the compounds of formula IV. When a compound of formula Xa, anti- 
podes or racemates thereof is used as starting material, the cyclization products of 

40 the general formulae 40 




wherein Ri, m, R and X have the same meanings as in formula Xa, 
antipodes or racemates thereof, are further dehalogenated to the compounds of for- 
45 mulae V and VI in which R 2 is a lower alkenyl group, antipodes or racemates thereof. 45 
The dehalogenation can be effected with, for example, sodium iodide. 

The following reaction schemes la and lb represent preferred embodiments of 
the process of the present invention: 
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Reaction Scheme la represents the preparation of dihydroquinidine and dihydro- 
quinine, and is carried out utilizing the reaction conditions as previously described 
In Reaction Scheme Ia 3 dihydroquinotoxine of the formula Ilia antipode or race- 
mate thereof, is converted to N-chlorodihydroquinotoxine of formula Iva antipode 
or racemate thereof. The N-chlorodihydroquinotoxine of formula IVa, antipode or 
racemate thereof is convened to the epimeric dihydroquinidinone of formula Va anti- 
pode or racemate thereof and dihydroquininone of formula Via antipode or racemate 
thereof which, are in turn converted to dihydroquinidine of formula la, antipode 
or racemate thereof and dihydroquinine of formula Ila, antipode or racemate thereof, 
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Reaction Scheme lb represents the preparation of quinidine and quinine, antipodes 
or racemates thereof and is carried out utilizing the reaction conditions as previously 
described. In Reaction Scheme lb, quinotoxine of formula nib antipode or raoemate 
thereof is converted to N-chloro-quinotoxine of formula IVb, antipode or racemate 

5 thereof. The N-chloro-quinotoxine of formula IVb, antipode or racemate thereof, 5 
is converted to quinidinone of formula Vb, antipode or racemate thereof, and-quininone 
of formula VIb, antipode or racemate thereof, which are in turn converted to quinidine 
of formula lb, antipode or racemate thereof and quinine of formula lib, antipode or 
racemate thereof, respectively. 

10 As previously mentioned the compounds of the formulae I and II are new com- 10 

pounds, except those wherein (Ri) m is hydrogen or a hydroxy or a lower alkoxy group 
in position 6' and R 2 is vinyl or ethyl, and the compounds of the formulae V and 
VI are new except wherein (R 2 ) m is hydrogen or a hydroxy or a methoxy group in 
position 6' and R 2 is vinyl or ethyl. 

15 Exemplary of the new compounds of formulae I and II are : 15 

6 - Methoxy - a(S) - [5(R) - propyl - 4(S) - quinuclidin - 2(R) - yl] - 4 - quino- 
linemethanol, antipode and racemic analog; 

6 - Methoxy - a(R) - [5(R) - allyl - 4(S) - quinuclidin - 2(S) - yl] - 4 - quino- 
linemethanol, antipode and racemic analog; 

20 7 - Methoxy - «(S) - [5(R) - ethyl - 4(S) - quinuclidin - 2(R) - yl] - 4 - quino- 20 

linemethanol [hereinafter referred to as 7'-me±oxy-dihydrocinchonine], antipode and 
racemic analog; 

7 - Methoxy - a(R) - [5(R) - ethyl - 4(S) - quinuclidin - 2(S) - yl] - 4 - quino- 
linemethanol [hereinafter referred to as 7'-methoxy-dihydrocinchonidine], antipode 

25 and racemic analog; 25 
6,7 - Dimethoxy - «(S) - [5(R) - ethyl - 4(S) - quinuclidin - 2(R) - yl] - 4- 

quinolinemethanol [hereinafter referred to as e^f'-a^ethoxydihydrocindionine], its 

antipode and racemic analog; 

6,7 - Dimethoxy - «(R) - [S(R) - ethyl - 4(S) - quinuclidin - 2(S) - yl] - 4- 
30 quinolinemethanol [hereinafter referred to as 6V'-dimethoxydihydrocinchonidine], 30 

its antipode and racemic analog; 

6 - methyl - a(S) - [5(R) - ethyl - 4(S) - quinuclidin - 2(R) - yl] - 4 - quino- 

linemethanoil [hereinafter referred to as 6 / -methyl-dihydrocinchomne] its antipode and 

racemic analog; 

35 6 - methyl - a(R) - [5(R) - ethyl - 4(S) - quinuclidin - 2(S) - yl] - 4 - quino- 35 

linemethanol [hereinafter referred to as 6 / -methyl-dihydrocinchonidine], its antipode 
and racemic analog; 

6 - chloro - <^S) - [5(R> - ethyl - 4(S) - quinuclidin - 2(R) - yl] - 4 - quino- 
linemethanol [hereinafter referred to as 6'-cMoro-dihydrocm<iomne], its antipode 
40 and racemic analog; 40 

6 - chloro - a<R) - [5(R) - ethyl - 4(S) - quinuclidin - 2(S) - yl] - 4 - quino- 
linemethanol [hereinafter referred to as 6 , -^loro-d^ydrocinchonidine], its antipode 
and racemic analog; 

7 - chloro - «(S) - [5(R) - ethyl - 4(S) - quinuclidin - 2(R) - yl] - 4 - quino- 

45 linemethanol [hereinafter referred to as 7'-chloro-dihydrocinc±onine], its antipode 45 
and racemic analog; 

7 - chloro - <*(R) - [5(R) - ethyl - 4(S) - quinuclidin - 2(S) - yl] - 4 - quinoline- 
methanol [hereinafter referred to as 7'-chloro-dihyrirocinchonidine], its antipodes and 
racemic analog; 
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7 - chloro - <S) - [5(R) - vinyl - 4(S) - quinudidin - 2(R) - yl] - 4 - quinoliner. 
methanol [hereinafter referred to as 7 / -chloro-cinchonine], its antipode and racemic 



7 - Methoxy . 4 - [5(R> - ethyl - 4(S) - quinuclidin - 2(R) - ylcarbonyl]* 
quinoline [hereinafter referred to as 7'-metboxy-dihydrocinchoninone], its antipode 
and racemic analog; 

7 - Methoxy - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(S) - ylcarbonyl] - quino- 
line [hereinafter referred to as 7'-metho^-cKhya^dnchomdinone], its antipode and 
racemic analog; 

6,7 - Dimethoxy - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(R) - ylcarbonyl]- 



50 



7 - chloro - a(R) - [5(R) - vinyl - 4(S) - quinuclidin - 2(S) - yl] - 4 - quinoline- 
methanol [hereinafter referred to as 7'-chloro-cinchonidine], its antipode and racemic 
55 analog. 55 

Exemplary of the new compounds of formulae V and VI are : 
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quinoline [hereinafter referred to as 6^7'-dimethoxv-dihyd^ocinchoninone] J its anti- 
pode and racemic analog; ' J5 

6 7 - Dimethoxy - 4[5(R) - ethyl - 4(S) - quinuclidin - 2(S) - ylcarbonyl] quino- 
line [hereinafter referred to as 6^7'-dimethoxy-dihydrocinchonidinone] J its antipode 
5 and racemic analog; 5 

6 - methyl - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(R) - yl . carbonyl] quinoline 
Inatog t0 35 ^^-^y^oa 11 ^ 1 ™^^], its antipode and racemic 

r 6 ru m - eth Z! " 4 7 I 5 ? 1 ) " eth y ] " 4 ( s ) " quinuclidin - 2(S) - yl - carbonyl] quino- 
10 SSnSSS^ ^ 38 6 '" methyl -^y^^°" di ° 0I1 i its anti P°de and 10 

6 - chloro - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(R) - yl . carbonyl] quino- 
mfc £%Log t0 38 6 ^ or ^y^^choninone] } its antipode and race- 

15 6 - chloro - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(S) - yl . carbonyllquino- 15 

SSJfcJS? f " t0 85 6 '^°^ d V ccin ^no n e] 5 its Spooled 

n," * l0 *° " V [5 i*> " ethyl • 4 ( S > " q^clidin - 2(R) - yl - carbonyl] quino- 
20 Sc SgT 6d W 38 7 '-^ oro -^y*ocmchoninoy, J antipode anS 

7 - chloro - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(S) - yl - carbonyl] quino- ™ 
SSnKaJ"" refCrred t0 aS 7'^o^odnchoniUne!, its 

o< r ? ru d ? k ? " 4 : ■ ^ - 4 ( S > - quinuclidin - 2(R) - yl - carbonyllquino- 

Salog; Cr t0 35 7 '- chloro - cinch °™] iteantipode a^dJaSc 25 

ih, n." " 4 t " " y ' myl - - quinuclidin - 2(S) - yl - carbonyl] quino- 

hue ^hereinafter referred to as r-chloro-cinchonidinone], \i antipodTSTSc 

30 The starting materials of formulae IV, X and Xa. antipodes or racemates and 30 

xU xTl£ ? m? f} - which f e new com P ounds ' W? toe 0 of TEE 

X and Xa, wherein (R^m is a methoxy group in position 6', R, is yinyl or ethyl and 
Ha and' m?' "* manufacture accordin S "> the following reaS schemes^ 



8 



1,255,741 



8 



Scheme II 




wherein R a , m, and R 2 are as previously described, R* and R 5 are lower alkyl. 
In Reaction Scheme II, the cinchoninic acid lower alkyl esters of Formula VH, 
which are known or are analogs of known compounds readily obtained by known pro- 

5 cedures, are reacted in the presence of a base, for example, alkali metal alkoades, 5 
such as sodium methoxide, sodium ethoxide, and potassium tertiary butoxide, with 
the 3 - [1 - benzoyl - 3(R) - alkyl(or alkenyl) - 4(R) - piperidyl]propionic acid esters 
of Formula VIII, antipodes or racemates thereof, which ait known compounds or 
are analogs of known compounds readily obtained by known procedures, or by the 

10 procedure hereinafter described in Scheme III, to yield the corresponding a - [1- 10 
benzoyl - 3(R) - alkyl(or alkenyl) - 4(R) - piperidyl - methyl] - /? - oxo - 4 - quino- 
linepropionic acid esters of Formula IX, antipodes or racemates thereof. The reac- 
tion is conveniently conducted at reflux temperatures; however, lower temperatures 
may also be employed. An inert solvent^ for example, ethers such as tetrahydrofuran 

15 and dioxan, may also be conveniently employed. 15 
The conversion of the a - [1 - benzoyl - 3(R) - alkyl(or alkenyl) - 4(R) - piperidyl- 
methyl] - £ - oxo - 4 - quinolinepropionic acid esters of Formula DC to the corres- 
ponding 4 - [3 - (3(R) - aIkyl(or alkenyl) - 4(R) - piperidyl) - 1 - oxopropyl]quino- 
lines of Formula HI, is effected utilizing a hydrolyzing agent, for example, an in- 

20 organic acid such as hydrochloric acid and sulfuric acid at reflux temperatures. Con- 20 
veniently, temperatures below reflux may also be utilized. 

The N-halogenation of the compounds of Formula III, antipodes or racemates 
thereof, to the corresponding N-halo compounds of Formula IV, antipodes or race- 
. mates thereof, is effected utilizing a halogenating agent such as hypobromous acid, 

25 sodium hypochlorite, N-chlorosuccinimide, N-bromosucdnimfde or N-bromoacetamide 25 
in an inert organic solvent, for example, an ether such as tetrahydrofuran or dioxane; 
a chlorinated hydrocarbon such as methylene chloride, chloroform or carbon tetra- 
chloride; or an alkanol such as methanol or ethanol. 
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Scheme Ila 




wherein R : , m and X are as previously mentioned and R' 2 is lower alkyl. 

In Reaction Scheme Ila, the C-halogenation of the compounds of Formula Ilia, 
antipodes or racemates thereof, to the corresponding compounds of Formula X, anti- 
podes or racemates thereof, can be effected with a halogenating agent, for example, 
molecular halogen, such as chlorine or bromine in the presence of a hydrogen haKde 
such as hydrogen chloride or hydrogen bromide in water, ether, acetic acid or other 
inert organic solvents. 



Scheme lib 



10 T> 





wherein R i3 m and X are as previously mentioned and R is hydrogen or lower 

alkyl with 1 to 5 carbon atoms and R" 2 is lower alkenyL 
In Reaction Scheme lib, the halogenation of the compounds of Formula Hlb, 
antipodes or racemates thereof, to the corresponding compounds of Formula Xa, anti- 
15 podes or racemates thereof, is effected utilizing a halogenating agent, for example, 15 
molecular halogen, such as chlorine or bromine in the presence of a hydrogen halide, 
such as hydrogen chloride or hydrogen bromide in water, ether, acetic acid or other 
inert organic solvents. 

From the above scheme Ila it is clear that the halogenation of compounds of 
20 formula Ula to the compounds of formula X is only possible in case R' 2 in formula 20 
Ilia is lower alkyl. From scheme lib it is dear that compounds of formula Xa are 
only obtained in case R" 2 in formula 111b is lower alkenyL Exemplary of the com- 
pounds of formulae IX, which are also novel compounds, except those wherein (Ri) IU 
is methoxy in position 6' and Ro is vinyl or ethyl, III and IV are : 
25 « - [1 - benzoyl - 3(R) - ethyl - 4(R) - piperidylmethyl] - j8 - oxo - p - (7- 25 

methoxy - 4 - quinolyl)propionic acid ethyl ester, its antipode or racemic analog; 

« - [1 - benzoyl - 3(R) - ethyl - 4(R) - piperidylmethyl] - /? - oxo - /3 - (6,7- 
dimethoxy - 4 - quinolyl)propionic acid ethyl ester; its antipode and racemic analog; 
a - [1 - benzoyl - 3(R) - ethyl - 4(R) - piperidylmethyl] - p - oxo - j8 - (6- 
30 methyl - 4 - quinolyl)propionic acid ethyl ester, its antipode and racemic analog; 30 
« - [1 - benzoyl - 3(R) - ethyl - 4(R) - piperidylmethyl] - /? - oxo - £ - (6- 
chloro - 4 - quinolyl)propionic acid ethyl ester, its antipode and racemic analog; 

« - [1 - benzoyl - 3(R) - ethyl - 4(R) - piperidylmethyl] - 0 - oxo - /? - (7- 
chloro - 4 - quinolyl)propionic acid ethyl ester, its antipode and racemic analog; 
35 « - [1 - benzoyl - 3(R) - vinyl - 4(R) - piperidylmethyl] - £ - oxo - /? - (7- 35 

chloro - 4 - quinolyl)propionic acid ethyl ester, its antipode and racemic analog; 

7 - Methoxy - 4 - [3 - (3(R) - ethyl - 4(R) - piperidyl) - 1 - oxopropyl] quinoline 
[hereinafter referred to as 7 , -methoxy-dftydrocinchotoxine], its antipode and racemic 
analog; 

40 6,7 - Dimethoxy - 4 - [3 - (3(R) - ethyl - 4(R) - piperidyl) - 1 - oxo - propyl]- 40 

quinoline [hereinafter referred to as 6^-dimethoxy-dihydrocinchotoxine], its anti- 
pode and racemic analog; 

6 - methyl - 4 - [3 -<3R) - ethyl - 4(R) - piperidyl) - 1 - oxopropyl] quinoline 
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[hereinafter referred to as 6'-methyl-dihydroanchotoxine] its antipode and racemic 
analog; 

6 - chlora - 4 - [3 - (3R) - ethyl - 4(R) - piperidyl) - 1 - oxopropyljquinoline. 
[hereinafter referred to as 6'-chloro-dihydrocinchotoxine], its antipode and racemic 

5 analog; 5 

7 - chloro - 4 - [3 - (3R) - ethyl - 4(R) - piperidyl) - 1 - oxopropyljquinoline 
[hereinafter referred to as 7'-chIoro-dihydrodnchotoxine]j its antipode and racemic 
analog; 

7 - chloro - 4 - [3 - (3R) - vinyl - 4(R) - piperidyl) - 1 - oxopropyljquinoline 
10 [hereinafter referred to as 7'-chloro-cinchotoxineJ, its antipode and racemic analog. 10 

6 - methoxy - 4 - [3 - (1 - chloro - 3(R) - ethyl - 4(R) - piperidyl) - 1 - oxo- 
propyljquinoline [hereinafter referred to as N-chloro-dihydroquinotoxine] its anti- 
pode and racemic analog; 

7 - methoxy - 4 - [3 - (1 - chloro - 3(R> - ethyl - 4(R) - piperidyl) - 1 - oxo- 

15 propyl] quinoline [hereinafter referred to as N-cWoro-7'-metihoxy-dihydrocinchotoxine] 15 
its antipode and racemic analog; 

6 - methoxy - 4 - [3 - (1 - chloro - 3(R) - vinyl - 4(R) - piperidyl) - 1 - oxo- 
propyljquinoline [hereinafter referred to as N-chloro-quinotoxineJ ; its antipode and 
racemic analog; 

20 6,7 - dimethoxy - 4 - [3 - (1 - chloro - 3(R) - ethyl - 4{R) - piperidyl) - 1- 20 

oxopropyljquinoline [hereinafter referred to as N-chloro-6 , 3 7'-dimethoxy-dihydro- 
cinchotoxine] , its antipode and racemic analog; 

6 - methyl - 4 - [3 - (1 - chloro - 3(R) - ethyl - 4(R) - piperidyl) - 1 -oxo- 
propyljquinoline [hereinafter referred to as N-chloro-6-methyl-dihydrocinchotoxine] , 

25 its antipode and racemic analog; 25 

6 - chloro - 4 - [3 - (1 - chloro - 3(R) - ethyl - 4(R) - piperidyl) - 1 - oxo- 
propyljquinoline [hereinafter referred to as N-chloro-S'-chloro-dihydrocinchotozine], 
its antipode and racemic analog; 

7 - chloro - 4 - [3 - (1 - chloro - 3(R) - ethyl - 4(R) - piperidyl) - 1 - oxo- 

30 propyl J quinoline [hereinafter referred to as N-cWoro-7'-chloro-dihydroxycincho- 30 
toxinej, its antipode and racemic analog; 

7 - chloro - 4 - [3 - (1 - chloro - 3(R) - vinyl - 4(R) - piperidyl) - 1 - oxo- 
propyl] quinoline [hereinafter referred to as N-chloro-7'-chloro-cinchotoxineJ, its anti- 
pode and racemic analog; 

35 The preparation of the 3 - [1 - benzoyl - 3(R) - vinyl - 4(R) - piperidinepro- 35 

pionic acid esters of Formula Villa, antipodes or racemates thereof, can be carried 
out as set forth in Reaction Scheme HI. 

Scheme III 




11 



10 



25 



30 



35 



40 



45 



55 



60 



65 



10 



15 



1,253,741 n 

wherein R, is as previously described, and A is an inorganic acid such as sulfuric 
acid and phosphoric acid, or organic acids, for example, lower alkanoic acids such 
as acetic acid, halogenated lower alkanoic acids such as trifluoroacetic acid and tri- 
chloroacetic acid. 

In Reaction Scheme HI, the 3-[3(R>ethyl-4(R>piperidine]propionic acid esters 5 
of Formula XII, antipodes or racemates thereof, which are known compounds, are 
converted to the corresponding 3 - [1 - chloro - 3(R) - ethyl - 4(R) - piperidine] pro- 
pionic acid esters of Formula XIII, antipodes or racemates thereof, by utilizing a 
chlorinating agent, for example, N-chloro-succinimide, N-chloro-acetamide, alkali 
metal hypochlorite such as sodium hypochlorite. The reaction is conducted in an 
inert organic solvent, for example, a hydrocarbon such as benzene, toluene, xylene, a 
halogenated hydrocarbon such as dichloromethane, an alkanol such as methanol and 
ethanol, an ether such as diethylether, dioxane and tetrahydrofuran. The reaction 
temperature is not critical; however, preferably, it is in the range of -20° to +50°C, 
15 most preferably it is in the range of 0°C and room temperature. 

The conversion of the compounds of Formula XIII, their antipodes or racemates, 
to the corresponding 3 - [3(R) - (2 - chloroethyl) - 4(R) - piperidine] propionic acid 
ester salts of the Formula XIV, antipodes or racemates thereof, is effected by irridia- 
turn with ultraviolet light source, such as a 200W-Hanovia (Registered Trade Mark) 
20 high pressure mercury lamp in an acid. The reaction temperature is not critical: how- 20 
ever, preferably, it is in the range of 0°C to room temperature. 

The conversion of the compounds of Formula XIV, antipodes or racmates 
hereof, to corresponding 3 - [1 - benzoyl - 3(R) - (2 - chloroethyl) - 4(R) - piperi- 
dine] propionic acid esters of Formula XV, antipodes or racemates thereof, is effected 
utilizing a benzoyl habde such as benzoyl bromide or chloride, in an inert organic 25 
solvent, for example, a hydrocarbon such as benzene and toluene, a halogenated hydro- 
carbon such as dichloromethane and chloroform, or ethers such as diethyl ethers, 
tetrahydrofuran and dioxane. The pH of the reaction mixture is maintained between 
6 to 9 uuhzmg, for example, alkali metal carbonates such as sodium or potassium 
carbonate. The reaction temperature is not critical; however, preferably it is in the 30 
range of 0°C and room temperature. 

The conversion of the compounds of Formula XV, antipodes or racemates thereof 
to the corresponding 3 - [1 - benzoyl - 3(R) - (2 - iodoethyl) - 4(R) - piperidinel- 
propiomc acid esters of the Formula XVI, antipodes or racemates thereof, is effected 
utilizing an alkali metal iodide in an inert organic solvent, for example, dimethylsulf- 35 
oxide, dimethylformamide, acetonitrile, alkanols such as methanol and ethanol or 
ketones such as acetone and methylethylketone. The temperature is not critical; how- 
ever, preferably it is in the range of 0°C and the reflux of the reaction mixture. 

The conversion of the compounds of Formula XVI, antipodes or racemates 
thereof, to the corresponding 3 - [1 - benzoyl - 3(R) - vinyl - 4(R) - piperidine] pro- 40 
pionic acid esters of the Formula Villa, antipodes or racemates thereof, is effected 
umizmg an organic base, for example a tertiary organic amine such as pyridine, 8- 
comdme and dimethylformamide. Advantageously, an inorganic salt, for example, 
lithium bromide, lithium chloride, lithium carbonate, silver fluoride and silver car- 
bonate, may be utilized in the reaction. The reaction temperature is not critical; how- 45 
ever, preferably it is in the range of room temperature and the reflux temperature of 
the reaction mixture. y 

The conversion of the compounds of Formula XV, antipodes or lacemates there- 
of, to the corresponding 3 - [1 - benzoyl - 3(R) - vinyl - 4(R) - piperidine] propionic 
50 acid esters of die Formula Villa, antipodes or racemates thereof? i? effected [by X- 50 
rolysis, at a temperature between 100°C and 350°C, preferably at a temperate in 
the range of 150°C and 250°C. The reaction can be conducted at atniospheri?pri- 

7n\ZZ e JS' pre ^ bly is « ,nducted « educed pressure, for example, in the ranse 
ot u.l mm/Hg to 0.01 mm/Hg. 

»aa TJl^ 0n,p T ds Pf°y ided b 7 *•* invention are bases. They can be converted into 55 
aad addition salts with inorganic acids such as hydrochloric acid, hydrobromic acid, 
sulphuric acid and phosphoric acid and with organic acids such as acetic acid, tartaric 
acid, maleic acid, fumaric acid, citric acid and oxalic acid. 

The compounds of formulae I, II, V and VI and their pharmaceutically accept- 
able aad addition salts possess antimalarial and antiarrhythmic properties and are 60 
therefore useful as antimalarial and antiarrhythmic agents. Their phannacologicallv 

SrH^T^^ aCdvity { \ d ^ onstrated ^ wlrm-blooded P animals utiSg 
standard procedures, for example, the test compound is administered to prepared 
mongrel dogs The chest cavity of the experimental animal previously anesthetized 
using a combination of sodium barbitol, 300 mgAg and pentobarbitol, 15 m*/k§ t? v 
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is opened up through the third right interspace under artificial respiration and the 
pericardium is cut and sutured to the wall of the thorax so as to maintain the heart 
in a pericardial cradle throughout the course of the test procedure. Arterial pressure 
is monitored by inserting a polyethylene cannula into the aorta via ±e left carotid 
5 artery and is measured with an appropriate Statham pressure transducer. During the 5 
course of the experiment, electrical activity of the heart is viewed both on an oscillo- 
scope and recorded on a Sanborn polyviso using standard ECG lead II. The heart is 
also observed visually. The antiarrhythmic assay of the test drug is undertaken using 
a modification of the method of Scherf and Chick, Circulation, 3, 764 — 769 (1951). 

10 A dripping of 1 percent solution of acetylcholine is applied to die sinus node and the 10 
atrium is irritated by pinching with a pair of forceps. This procedure produces a 
continuous atrial arrhythmia which mostly consists of atrial fibrillation. Since hypo- 
kalemia produces a susceptibility to atrial fibrillation (Leveque, Arch. Int. Pharma- . 
codyn, 149 } 297 — 307, 1964), 2 units/kg of insulin is administered 30 minutes before 

15 the start of the acetylcholine drip. Once atrial fibrillation is established, there is a ten- 15 
minute waiting period before the test drug is administered. The test drugs are adminis- 
tered intravenously at the rate of 1 mg/kg/minute until normal sinus rhythm appears 
or until 30 mg/kg/minute of drug is administered. 

When racemic 7'-methoxy-dihydrocmc±onidinone is utilized as the test sub- 

20 stance at a dosage of about 4.4 mg/kg, i.v., an antifibrillatory effect is observed for 20 
more than 60 minutes. 

The pharmacologically useful antimalarial activity of the aforementioned com- 
pounds is demonstrated in warm-blooded animals using standard procedures, for 
example, the test substance is administered to albino mice in variable amounts. Albino 

25 mice are inoculated with about 10 million red cells infected with J\ Bergei. Treat- 25 
ment is started on the first day after inoculation, and the drug is administered "per 
os" during 4 consecutive days. On the seventh day of infection, smears are made, 
stained with giemsa and microscopically examined for P. Bergei. 

When racemic 7'-methoxy-dihydrocinchonidine dihydrochloride and racemic 7'- 

30 methoxy-dihydrodnchonice dihydrodiloride are utilized as the test substance at dosages 30 
in the range of 125 mg/kg to about 250 mg/kg, the microscopical examination of 
the blood smears is free of P. Berghei (negative). The compounds of formulas I, II, 
V and VI and the pharmaceutical^ acceptable acid addition salts have effects quan- 
titatively similar, for example, to those of quinine and quinidine of known therapeutic 

35 uses and properties. Thus, the compounds of the invention demonstrate a pattern of 35 
activity associated with antimalarials and antiarrhythmics of known efficacy and 
• safety. 

The novel compounds of formulas I, E, V and VI form acid addition salts and 
such salts are also within the scope of this invention. Thus, the aforementioned com- 
40 pounds from pharmaceutical^ acceptable addition salts with, for example, both 40 
pharmaceutical!^ acceptable organic and inorganic acids, such as acetic acid, succinic 
acid, formic acid, methanesulfonic acid, p-toluene-sulfonic acid, hydrochloric acid, 
nitric acid, phosphoric acid and sulfuric acid. 

The present invention also provides a pharmaceutical preparation comprising a 
45 novel quinoline derivative of the general formula I or II, an antipode, racemate or 45 
add addition salt thereof in assodation with a compatible pharmaceutical carrier. 

Additionally the invention provides a pharmaceutical preparation comprising a 
novel quinoline derivative of the general formula V or VI, an antipode, racemate or 
add addition salt diereof in association with a compatible pharmaceutical carrier. 

50 The novel products of the invention can be incorporated into standard pharma- 50 

ceutical dosage forms, for example, they are useful for oral of parenteral application 
with the usual pharmaceutical adjuvants materials, e.g., organic or inorganic inert 
carrier materials such as water, gelatin, lactose, starch, magnesium stearate, talc, 
vegetable oils, gums and polyalkylene glycols. The pharmaceutical preparations can 

55 be emplo5'ed in a solid form, e.g., as tablets, troches, suppositories, capsules, or m 55 
liquid form, e.g., as solutions, suspensions or emulsions. The pharmaceutical adjuvant 
material can include preservatives, stabilizers, wetting or emulsifying agents, salts to 
change the osmotic pressure or to art as buffers. They can also contain other thera- 
peutically active materials. 

60 Furthermore, the novel compounds of the formulae I and II can be utilized as 60 

flavoring agents in beverages in the same manner as quinine is now used for this pur- 
pose. 

The quantity 'of active medicament which is present in any of the above-described 
dosage forms in variable. The frequency with which any such dosage form will be 
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^S^J^JS' d f a ^ s upon ^ atit y ° f actiTC medicament present 
therem and die needs and requirements of the pharmacological situation. 

Due to the possible different spatial arrangements of their atoms it is m he 
understood that the compounds of this invention may be obS b more Ln 0 t 
5 possible stereo-isomenc form. The novel compounds: as described ^d claimed 2 
intended to embrace aU such isomeric forms* AooSrSik^ite^JS 
herein are to be understood as illustrative of particular mtoures oSm oTJnrie 
isomers and not as limitations upon the scope of the invention. Si tempeSrS arX 

in S 8 *^ .SSW de ' ^ otherwise mentioned. Examples 4, 5, 1? 21^22 2? 
10 29a and 29d relate to the preparation of intermediate compound? ' ' ' 28, 
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t« . . i „• ^P? 1 ? 1101 ! of Quinidinone from Quinotoxine 
Tile reaction mixture was ooureH inm <rn *ni ^ ^tmT ^ ror ^ aours. 



10 



Preparation of D%droquinidinone 
AiJ? a solut '° n ~ n ^ng 1-5 g. of dihydroquinotoxine in 120 ml of methvlene 
15 f f ^ of 17% a ^ ueous NaOQ solution and the mffi^S 

S^tSf 16 T h0 T- a i 20 » Un ? er J nta °Boi- ^ organic phase was se^^Lhed 15 
once with water, dried over anhydrous sodium sulfate, and evanoratS The rnT m 15 
chloro-dihydrpquinotoxine (1.65 g) was dissolved in 10 S oTSSsJSSf 5 

point or MM— 104° after recrystalhzation from ether: r«k 2S 4-71° 11 
after equihbration in ethanolic solution for 18 hours at 20°) 
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Preparation of Racemic dmydroquininone and racemic dmydrequinidinone from 
u ™ , . racemic dihydroquinotoxine 

To a solution containing 14.8 g of racemic d%droquinotoxme in 10ft mi „f 

separated and hashed with Sl^cmorid T^o^hasTSe £53 
35 washed with water, dried over anhydrous sodium suKateKd eE^m^™? ' 

<mr anhydroy ponpta „*»«« and SfrSdtS^S ^ ™ dna ' 40 

50 p m ,5S«"ded 0£ abt,^l'Sd a,i ? g ' «W» P*t of «0-82= fan 

SWd«>qulnfi£ha^^ 50 

Example 3 
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40°. After 10 minutes, the aqueous alkaline phase was extracted thoroughly with 
methylene chloride; the organic phase was washed with water, dried over anhydrous 
sodium sulfate, and evaporated to dryness. The crude product (1.714 g) was chromato- 
graphed through 17 g of neutral alumina, activity II; elution with methylene chloride 
5 yielded 1.178 g (66%) of a mixture of quinidinone and quininone. Crystallization 5 
from ether yielded 915 mg (51%) of quinidinone which after recrystallization from 
ether had a melting point of 98—101°; [*] D 25 +72.6 0 (c 0.99, ethanol; after equilibra- 
tion in ethanolic solution for 18 hours at 20°). 

Example 4 

10 Preparation of Racemic 7'-Metlioxy-dihydrocinchotoxine from oy-3-(l-benzoyl-3- 10 

ethyl-4-piperidine)propionic acid ethyl ester and 7-methoxy-4-carbethoxy-quinoline 
A solution containing 25.4 g of di-3^1-benzoyl-3-ethyl^piperidine)propionic 
acid ethyl ester in 250 ml of dry tetrahydrofuran was added dropwise (30 min.) to a 
gently refiuxing mixture of 26.9 g of potassium t-butoxide and 25.8 g of 7-methoxy-4- 

15 carbetbosyquinoline in 400 ml. of dry tetrahydrofuran, in an atmosphere of dry 15 
nitrogen. The mixture was heated under gentle reflux for two hours, and the solvent 

was removed under reduced pressure. The residue was dissolved in 300 ml of 0.5N 
sodium hydroxide, and was washed with benzene. The alkaline aqueous phase con- 
taining a - cis - (1 - benzoyl - 3 - ethyl - 4 - piperidylmethyl) - 0 - oxo - £ - (7- 

20 methoxy - 4 - quinolyl)propionicacid ethyl ester was acidified so that a 6N aqueous 20 
hydrochloric add solution was obtained, and the solution was heated under reflux for 
21 hours. The cooled reaction mixture was made alkaline with 6N sodium hydroxide, 
and extracted thoroughly with ether. The ethereal extracts were dried over anhydrous 
potassium carbonate and concentrated to dryness. 

25 The crude product (21.0 g) was dissolved in a small volume of acetone and added 25 

to a solution containing 14 .5 g of dibenzoyl-d-tartaric acid in acetone. The precipitate 
was separated by filtration, the free bases of the mother liquors were purified by 
preparative tic to yield racemic 7'-methoxy-dihydrocmchotoxine. A sample of die 
neutral dibenzoyl-d-tartrate was recrystallized from methanol and had a melting point 

30 of 174 — 175.5°. The free base <ff-7'-methoxy-dihydrocinc±otoxine was obtained as a 30 
yellow oil. 

Example 5 

Preparation of 7'-Methoxy-dihydrocinchotoxine from N-benzoylhomocincholoipone 
ethyl ester and 7-methoxy-4-carbethoxy quinoline 

35 A solution containing 4.14 g of N-benzoylhomocincholoipone ethyl ester in 40 35 

ml of dry tetrahydrofuran was added dropwise (20 min.) to a gently refiuxing mix- 
ture of 4.98 g of potassium t-butoxide and 4.74 g of 7-methoxy-4-carbeth'oxyquinoIine 
in 90 ml of dry tetrahydrofuran in an atmosphere of dry nitrogen. The mixture was 
heated under gentle reflux for three hours, then the solvent was removed by distilla- 

40 tion under vacuum, and the cooled residue dissolved in 100 ml. of 05N sodium 40 
hydroxide. The alkaline phase was washed with benzene and the benzene phases 
washed with Q.5N sodium hydroxide. The combined aqueous phases contain in g «- 
[1 - benzoyl - 3(R) - ethyl - 4(R) - piperidylmethyl] - /? - oxo - jB - (7 - methoxy - 4- 
quinolyl)propionic add ethyl ester were acidified so that a 6N hydrochloric acid solu- 

45 tion was obtained, and then heated under gende reflux for 17 hours. The cooled reac- 45 
tion mixture was made alkaline with 6N sodium hydroxide and thoroughly extracted 
with ether. The etheral extracts were dried over anhydrous potassium carbonate and 
evaporated to dryness. The crude product (3.30 g) was dissolved in a small volume 
of acetone s and 1.7 g of dibenzoyl-i-tartaric acid as a concentrated solution in acetone 

5Q was added. Crystallization yielded 4.11 g (54%) of 7'-methoxy-dihydrocinchotoxine 50 
as its neutral dibenzoyl-rf-tartrate; having a melting point of 177 — 179° after re- 
crystallization from chloroform-methanol; [a] D 26 — 39.6° [c 0.5, ethanol-chloroform 
(1:2)]. 

Example 6 

55 Preparation of 7 / -methoxy-dihydrocinchoninone and 7'-methoxy-dihydrodnchoni- 55 

dinone from 7'-methoxy-dihydrocinchotoxine 
To a solution containing 2.65 g of 7 / -methoxy-dihydrocinchotoxine in 100 ml of 
chloroform were added 5 ml of about a 17% aqueous sodium hypochlorite solution. 
The resulting mixture was stirred at 20° for 16 hours. The organic phase was separa- 
6Q ted, washed with water, dried over, anhydrous sodium sulfate and evaporated. The 60 
crude N-cWoro^'-methoxy-dihydrocinchotoxine was dissolved in a minimal amount 
of chloroform and added dropwise to 15 ml of 100% phosphoric acid with vigorous 
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stiiring The resulting viscous mixture was stirred at 20° for 4 hours Thereafter it 

nw ade a n dm ^ With 6 ? P otassium ****** and the tmpeSJ tkMne 
phase was allowed to reach about 40°. After 10 minutes, the aqueous phase wafe? 

Sri? 010 ^ 1117 Wldl Cth f * The ethereal P hase ^ ov« anh?ta pom siuS 




aysMization from petroleum' eme^anl a" spedfi^rSn f W?+ 6°To27 
10 ethanol; after equilibration in ethanolic solution for 18 hours at 20°) ( ' 

n • <• ~ Example 7 

V ^K^Lh B ^ fl ? k - 7 '- m ^-d^ocmAonidinone and racemic 
7 -memoxy-dihydrocinchonmone from racemic 7'-m £ tho S y-dihydrocinSo X ine 

solved in pecXnrtK fcSTjS: St" <»i *> ™ *■ 25 




p , , Example 9 

Preparation of Dihyclroquinidme and dihydroquinine from a mixture of 
a n i *• .dmyroquinidinone and dmydroquininone 

&S?2?£ ( deSt3 d T t US" T ^ * Bn ** for 30 Ses "The 
times wiA benS and fte JShSnS w dum ' mum ^pension was washed several 

?c 1T4 P lnn y ft n r lay «- ^^graphyj and a specific nation [33^+5? 
™ 5 7 ' . ethano1 ): .Crystallization from ethanol yielded 490 me o ' rm« iLlSJ? 
60 dine having a melting point of 167—169°. g P aihydroquini- 
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JO tions from petroleum ether rtromir 7' j.t. j ■ v ... 16 recrysxawza- 

ing point of 115—118° -memoxy-dihydrocinchonidinone had a melt- 30 

Example S 
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Example 10 

Preparation of racemic dihydroquinine from racemic dihydroquininone 
To a solution containing 1.0 g of racemic dihydroquininone in 100 ml of dry 
benzene were added dropwise 2.5 ml of a 25% solution of di-isabutyl aluminium 
5 hydride in toluene with stirring under an atmosphere of dry ntirogeiL After about 
30 minutes, the reaction was quenched by the addition of 2 mi of methanol-water 
(1 : 1). The alumina which precipitated was separated by filtration, washed thoroughly 
with methanol, and the filtrate was evaporated to dryness. Crystallization of the crude 
product (1.003 g) from acetone yielded 718 mg of racemic dihydroquinine as its mono- 
10 hydrate, which after recrystallization from acetone had a melting point of 174—177°. 

Example 11 
Preparation of anhydrous <?,Z-dihydroquinine 
^Z-Dihydroquinine monohydrate after repeated evaporation from a benzene solu- 
tion yielded rf>dihydroquinine having a melting point of 172—174°. 

15 Example 12 15 

Preparation of Racemic dihydroquinine sulfate 
A solution containing 5253 g of dt^-dihydroquinine in 20 ml. of methanol and 
16.1 ml of IN aqueous sulfuric acid was cooled at 0°. The precipitated crystals were 
separated by filtration, washed with acetone and dried at 60°/50 mm for 20 hours. 
20 After additional drying at 80°/0.01 mm, d>dihydroquinine sulfate was obtained, 
which contained 0.5 mole of water and had a melting point of 210—213°. 

Example 13 

Preparation of Racemic dihydroquinine and xacemic dihydroquinidine from a mixture 
of racemic dihydroquininone and racemic dihydroquinidinone 

25 The reduction of 5.06 g of crystalline mixture of racemic dihydroquininone and 25 

dihydroquinidinone (melting point of 76—89°) was carried out in dry benzene with di- 
isdbutyl aluminium hydride according to the procedures described in Example 8. The 
methanol extracts (3.87 g) were crystallized from acetone to yield 3.14 g (61%) of 
racemic dihydroquinine monohydrate in three crops. The benzene extracts (1.54 g) 

30 were crystallized from a concentrated solution in ethanol to yield 579 mg. (11%) of 30 
racemic dihydroquinidine in four crops. Racemic dihydroquinidine: after recrystalliza- 
tion from ethanol had a melting point of 152 — 154.5°. 

Example 14 
Preparation of Racemic dihydroquinidine sulfate 
35 To 2.02 g of ^/-dihydroquinidine in 25 ml of absolute ethanol were first added 35 

62 ml of IN aqueous sulfuric acid, followed by 5 ml of water. The sulfate (2.03 g) 
crystallized after the volume was evaporated to 20 ml After drying at 80°/0.01 mm 
for 70 hours, the ^dihydroquinidine contained 3/4 mole of water and had a melting 
point of 208—211°. 

40 Example 15 40 

Preparation of Quinidine from quinidinone 
To a solution containing 1.00 g of quinidinone in 40 ml of dry benzene were 
added dropwise 2.4 ml of a 25% solution of di-isobutyl aluminium hydride in toluene. 
After stirring at 20° under an atmosphere of dry nitrogen, 10 ml of water was added. 

45 The benzene layer was separated, dried over anhydrous magnesium sulfate, and 45 
evaporated to dryness. The crude, crystalline product (0.890 g} was recrystallized from 
ethanol to yield 0.646 g of crystalline quinidine having a melting point of 169^-171°; 
[a] D 25 +264.3 (c 0.98 ethanol). 

In the like manner, the following can be prepared: 7 - chloro - *£S) - [5(R)- 

50 vinyl - 4(S) - quinuclidin - 2(R) - yl] - 4 - quinolinemethanol which crystal- 50 
lized from ethanol-acetone has a melting point of 247—250°, M* 25 +196° 
(c 0.88, ethanol-methylene chloride 4 : 1); and 7 - chloro - a(R) - [5(R> - vinyl - 4(S)- 
quinuclidin 2(S) - yl] - 4 - quinoline - methanol which recrystallized from acetone- 
ether, has a melting point of 165—169°; [«] L 25 -67° (c 0.90, ethanol). 

55 Example 16 55 

Preparation of 7'-Methoxy-dihydrocinchonine and 7'-methoxy-dibydrodnchonidine 
from a mixture of 7'-methoxy-dihydrocinchoninone and 7'-methoxy- 
dihydrocinchonidinone 
To a solution containing 1.46 g of a mixture of 7'-methoxy-dihydrocinchoninone 
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and 7'-methoxy-dih5drocinchonidinone in 50 ml of dry benzene, stirred under an 
atmosphere of dry nitrogen at 20°, were added dropwise 3.75 ml of a 25% solution 
of di-wobutyl aluminium hydride in toluene. When all the ketone was consumed, 5 
ml of 50% aqueous methanol were added. The alumina which precipitated was 
5 separated by filtration, and washed thoroughly with benzene. The combined filtrates 
were dried over anhydrous sodium sulfate and evaporated to dryness. The crude pro- 
duct was triturated with acetone, and crystallization yielded 7'-methoxy-dihydrocin- 
chonine. After ^crystallizations from chloroform-petroleum ether, 7'-memoxv-dihvdro- 
m 2^3? r* 3 £° int 2 L 2 * 1 - 2330 ; [«Ji» ss +169.5° (c 1.00, ethaiol). From 

10 the mother liquors, 7'-memoxy-dihydrocinchomdine was obtained by fractional crvstal- 
hzauon from acetone. After recrystallization, 7'-metho X y-dihydrocinchonidine had a 
melting pomt of 162—165°; «] D «-80.3° (c 0.98, ethanol). 
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Example 17 

Preparation of Racemic 7'-methoxy-dihydrocinchonidine from racemic 
13 _ , . 7'-memoxy-dihydrocm(±om'dinone 15 

To a solution ^ntaining 2.32 g of racemic 7'-memoxy-dmydrocinchonidinone 
(mdting point 112-116°) m 50 ml of dry benzene were added dropwise 6.5™ of a 
25% soluuon of di-wabutyl aluminium hydride in toluene at 20° under an atmos- 
pnere of dry nitrogen. After stirring for about 30 minutes at 20°, 8 ml of 50°/ 
20 aqueous methanol were added. The alumina which precipitated was separated bv 20 
filoauon and washed thoroughly with benzene. The filiate was dried over anhydrous 
sodium sulfate and concentrated to dryness. The residue was triturated with ether and 
ln55-[s7^toS C 7 '- mtthox y- dih y droc ^^ having a melting point 

25 „ . f „ Example 18 25 

Preparation of Racemic 7^methoxy-dmydrodnchonine and racemic 7'-methoxy- 
dihydrocinchomdme from a mixture of racemic 7'-memoxy-mVdrocinchoninone and 
. 7 -memoxy-dmydrocinchonidinone 

*n MhJUJ, S vr contam j n S 2.52 g of an amorphous mixture of racemic 7'-methoxy- 
30 dihydrocmchomdmone and racemic 7'-memoxy-dmydr(Kinchoninone in 50 ml of dry 30 

ESSE*-*^ addCd d ^? W1Se J 72 1111 of a 25 % solation °f di-^butyl alununiui 
hydride in toluene at 20° under an atmosphere of dry nitrogen. After stirrine for 
about 30 minutes at 20°, 8 ml of 50% aofueous meSLol werTaddS thTato 

« ?S SiCr? -T Separ t ttd by fil ^ ti0n and washed thoroughly with benzene. 

35 ^filtrate was dried over anhydrous sodium sulfate and concentrated to dryness. The 35 

^? Bted Wlth acW ? ne r a ? d > 01 5 ^ isomer, i.e. racemic 7'Sjoxy-di! 
hydrocmchonine, were separated. It had a melting point 217-219° after recrystal- 
lizatwn from chloroform-acetone. From the mother liquors, 0.63 g (25%) of the lower 
melting racemic 7^memoxy-dmydrocmchonidine was isolated. 

40 _ Example 19 40 

Preparation of 6^7'-Dimethoxy-dihyd^ocinchotoxine from 6,7-dimethoxy-4- 

carbethoxy-qumolme and N-benzoylhomocincholoipone ethyl ester 
A solution containing 3.28 g of N-benzoyl-homodncholoipone ethyl ester in 30 
ml of dry tetrahydrofuran was added dropwise (30 min.) to a gently refiuxing mixture 
£ \n f °t ^^-climedioxy^-carbethoxyquinoline and 3.40 g of potassium t-butoxide 45 
in 50 ml of dry tetrahydrofuran in an atmosphere of dry nkrogen. The mixture was 

Sl d a r d€r H flUX 5* a , n additi0nal Wo ho ™ and *« tbe solvent washed™ 
dilation under reduced pressure. The cooled residue was dissolved in 75 ml of 

JEJFT y Ti 6 - TP&P* p . hase was WMhed with benzene and me benzene 
Sf ZaZ f t W ^ hed WIth O- 5 ^,. 80 ^ hydroxide. The combined aqueous phase 50 
was aadified with concentrated hydrochloric acid, so that about 6N hydrochloric 
acid solution was obtained, and heated under genue reflux for 24 W TnfcoW 
reacuon mixture was made alkaline with 6N sodium hydroxide and was thorouS v 

* SfS eth "i The , etheral Were ov< * v***™™ pS12f2E 

o? acSone f^™ 6 f!| de pr °- duCt m a smaTvoCe 55 

ot acetone, and 0.805 g of dibenzoyl-J-tartaric acid was added as a concentrated 

StlT^" Crystallization yielded 1.63 g of 6^7^a^emoxy-dihydScho- 
. toxin neutral dibenzoyW-tartrate having a melting point of 161 5— 163 5° after 

60 c£ofoSST ( T^ 0in med,yleDe Chl ° ride/aCet0De; W D --37.7°-[c 1.02, 
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Exampus 20 

Mixture of 6^7'-Dimethoxy~dihydrocboninone and 6',7'-dimethoxy- 
dihydrocinchonidinone from 6^7'-dimethoxy-dihydrocinchotoxine 
To a solution containing 1.42 g of 6^7'^Iimethoxy-dihydrocinchotoxine in 50 

5 ml of chloroform was added 3.5 ml of about 17% aqueous sodium hypochlorite, and 5 
the mixture was stirred at 20° for 90 minutes. The organic phase was separated, 
washed with water, dried over anhydrous sodium sulfate and concentrated to a volume 
of 10 ml. The solution containing 6,7-dimethoxy-4[3-(l-chloro-3(R)-ediyM(R)- 
piperidyl)-l-oxopropyl]-quinoline was added dropwise to 10 ml of 100% phosphoric 

10 acid, and the viscous mixture was stirred at 20° for 5 hours. The mixture was di- .10 
luted with water, made alkaline with 6N potassium hydroxide while allowing the 
alkaline phase to reach about 40°. and extracted thoroughly with ether. The etheral 
phase was dried over anhydrous potassium carbonate and concentrated to dryness. 
The crude product was purified on preparative talc plates [chloroform-triethylamine 

15 (9:1)] 3 to yield 0.794. g of a pure, amorphous mixture (about 1:1) of 6'j7'-di- 15 
methoxy-dihydrocinchoninone and 6 , ,7 , -dimethoxy-dihydrocinchonidinone. 

Example 21 

6 f ,7'-Dimethoxy-dihydrocinchonine and 6^7 / -dimethoxy-dihydrocinchonidine 
from a mixture of S'^'-dimethoxy-dihydrocinchoninone and 6',7'-dimethoxy- 
20 dihydrocinchonidinone 20 

To a solution containing 0.745 g. of a mixture of 6',7 / -dimethoxy-dihydro- 
cinchoninone and 6^7 / -dimethoxy-dihydrocinchonidinone in 20 ml of dry benzene, 
which was stirred in an atmosphere of m dry nitrogen at 20°, were added dropwise 1J5 
ml of 25% di-wbutyl aluminium hydride in. toluene. After about 60 minutes 5 ml 
25 of water-methanol (2 : 3) mix ture was added. The precipitated al umina was separated 25 
by filtration and washed thoroughly with benzene. The combined filtrates were dried 
over anhydrous sodium sulfate and evaporated to dryness. The crude product was 
separated by preparative dc (chlorofonn-triethylamine-methanol=85 : 110: 5) into the 
two isomers ^'^'-dimethoxy-dihydrocmchonine and 6^7'-dimethoxy-dihydrocinchoni- 
30 dine. The less polar 6^7'-dimethoxy-dihydrocincfconine was crystallized from ether; 30 
and had a melting point of 116—118° after several reaystallizations from acetone; 
Md 2 ** 182.2° (c 0.95, ethanol). The more polar 6',7'-dime±oxy-dnchomdine could 
not be recrystallized; [or] D 25 — 87.3° (c 0.68, ethanol). 

Example 21a 

35 Preparation of Racemic 6V7M>imethoxydihydrocmchatoxine from cis-3-(l- 35 

benzoyl«3-ethyl-4-piperidine)propionic acid ethyl ester and 6,7-Dimethoxy-4- 

carbethoxyquinoline 

A solution containing 31.7 g. of ar-3--(l-benzoyl-3-ethyl-4-piperidine)propiomc 
acid ethyl ester in 250 ml. of dry tetrahydrofuran was added dropwise (40 min.) to a 

40 refluxing mixture of 36.5 g. of 6,7-dimethoxy-4-carbethoxy-quinoline and 33.6 g. of 40 
potassium t-butoxide in 500 ml. of dry tetrahydrofuran under an atmosphere of dry 
nitrogen. The mixture was heated under reflux for two hours and the solvent was re- 
moved under reduced pressure. The cold residue was dissolved in 300 ml. of 0.5N 
soduim hydroxide and washed with four 60 ml. portions of benzene. The combined 

45 aqueous phases containing the 0-ketoester were acidified with cone HQ, whereby a 45 
6N hydrochloric acid solution was obtained, and then heated under reflux - for 24 
hours. The reaction mixture was allowed to call, made alkaline with 6N sodium 
hydroxide and extracted with ether. The ethereal extracts were dried over anhydrous 
potassium carbonate and evaporated to dryness to give 14.5 g. (40%) of amorphous 

50 racemic 6%7 r -dimethoxydihydrocinchotoxine. " 50 

Example 21b 

Preparation of Racemic 6 / ,7 r -Dimetho^rdihydrocinchonidinone and Racemic 
6 , ,7 / -Dimethoxydihydrocinchoninone from Racemic 6' 7'-Dimethoxydihydro- 

cinchotoxinc 

55 To a solution containing 14.5 g. of racemic e'J'-dimethoxydihydrodnchotoxine 55 

in 200 ml cf dichloromethane was added 25 ml. of about a 17% aqueous sodium 
hypochlorite and the mixture was stirred vigorously for 60 min. The organic phase 
was separated, washed with water, dried over anhydrous sodium sulfate, and evapo- 
rated to a volume of about 20 ml. This solution containing the chloramine was added 

60 dropwise to 60 ml. of 99.5% phosphoric acid. The cosolvent was evaporated and the 60 
viscous mixture stirred at 20° for 4 hours. The mixture was diluted with water and 
made alkaline with 6N sodium hydroxide. The alkaline phase was allowed to reach 
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about 40°, and was extracted with ether. The ethereal phase was dried over anhydrous 
potassium carbonate and concentrated to dryness. The product (12.8 g.) was absorbed 
^Jr? £o D /if^ alumma > aclivit y n. Elution with benzene and dichloromethane 
yielded 9.2 g. (65%) of an amorphous mixture comprising racemic e'J'-dimethoxv- 
5 dihydrocinchonidinone and racemic 6^7'^iimethoxydihydrocmchoninone. 
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J . L J° . a f 1 ™ 1 contamrag 9.2 g. of a mixture of the racemic 6' 3 7'-dimethoxy- 10 
dihydrocinchomdinone and racemic 6',7'-dimethoxydLhydrocmchoninone in 200 ml 
of dry benzene, which was stirred under an atmosphere of dry nitrogen at 20°, was 
added dropwise a 25% solution of di-uobutyl aluminum hydride in toluene. After 
die addition of 17.5 ml., the reaction was completed. The reaction was quenched 
15 by addition of 40 ml. of methanol-water (3:2). The precipitated alumina was sepa- 15 
rated by filtration and washed thoroughly with benzene. The filtrates were com- 
bined. The benzene layer was separated, dried over anhydrous sodium sulfate and 
evaporated to dryness. The product was separated by preparative thin layer chromato- 
pphy (silica gel GF : -,; chloroform-triethylamine-methanol, 85:10:5). The less polar 
fraction yielded 4.4 g. of amorphous, racemic 6^7 / -dimethoxydihyd^ocinchonine 

final purification, the base was converted to the racemic 6',7'-dimethoxvdi- 
hydrocrochonine dihydrochloride, which had a melting point of 221—225° (dec) after 
recrystallization from methanol. K J 

The more polar fraction (3.4 g.) containing racemic 6',7'-dimethoxydihydro- 
ancnomdine gave crystals from acetone having a melting point of 155—1570 Race- 
mic 6 ,7 -dimemoxydmydrocinchonidine dihydrochloride was obtained after recrystal- 
lization from methanol and had a melting point of 208—210° (dec). 

Example 22 

Rac. cu-3-tl-chloro-3-ethyl-4-piperidine]propionic acid ethyl ester 
30 A. To a solution of 1.064 g of racemic ctr-3-[3-ethyl-4-piperidine1propionic acid 

ediyl ester in 30 ml. of ether was added 30 ml. of a 16.9 percent aqS sohnSn 
of sodium hypochlorite. The mixture was shaken at room temperature. In intervals 
«n ™n JTf 0 ?^ 7 ?^* separated and fresh sodium hypochlorite solution 
(30 ml.) was added. After 4.5 hours, 100 ml. of benzene was added to the mixture. 
35 ine organic layer was separated and washed successively with water (2X\ 3N 
^ e ™™ 7 ? ° n S acid < 3x ) and water (3X). After drying over sodium sulfaie 
IrL f d «. ^uced pressure 0.90 g. of liquid racemic m-3-[l-chloro-3- 
ethyl-4-piperidme]propionic acid ethyl ester was obtained. 
A rt h ^ B " Tu 3 stirred suspension of 11 g. of N-chlorosuccinimide in 200 ml. of an- 
40 hydrous ether was added m a nitrogen atmosphere a solution of 15 g. of racemic 40 
c«-3-[3-eAyl-4-pipendine]propionic acid ethyl ester in 100 ml. of anhydrous ether 
After continued staring for 1 hour at room temperature the mixture was successivelv 
washed w,th water (3X), 2.5N aqueous sulfuric acid (2X) and water ThfSS 
solution was dned over anhydrous sodium sulfate. Evaporation of the solvent under 
45 & ^ --Hl-nloro-3-emyM-piperiSS 45 

Example 23 

Rac. cw-3-[l-benzoyl-3-(2-chloroethyl)-4-piperidine]propionic acid ethyl ester 

^ i ^. een g !? ms , °{ racemic ^-Ml^oro-3-emyl-4-piperidme]propionic acid 
etijyl ester was dissolved in 150 ml. of trifluoroacetic acid at 0°. ThereKg dear 50 

^LT.rTl^ V P^ed with dry nitrogen for 30 m^uSs 2d 

2™ 1 ? ™ 8 20 °7 - Hanovia Registered Trade Mark) high-pressure 
.IS. ^T^i Samples we l e removed reaction was continued 

Tnin a ff^o Ve f rch -i odlde tt st was obtained. After 5 hours, the solvent was re- 

™Sl ^ KduCed ^ sure - Benzene was added *> residue and evapo- 55 
rated under reduced pressure. This procedure was reperated several times. To a stirred 
solution of 40 g. of the crude racemic ci^-tS^-dJoroemylH-piSelproSS 
acid ethyl ester tnfluoroacetate and 26 g. of benzoyl chloride in ^400 ml. TbSe w^ 
aided over a period of 2 hours a saturated aqueous solution of potassium carbonate until 
the pH reached 9. Stirnng was continued for 1 hour. After the addition of 200 mTof 
a^ttt* 55*™* waB ™ sh * successively with 6N aqueous sodium hydroxide 
(3X) water, 3N aqueous hydrochloric acid and water. The organic layer was sepa- 



20 



1,253,741 



"20 



rated and dried over anhydrous sodium sulfate. Evaporation to dryness gave 30 g. oily 
material, which was chromatographed on 650 g. of silica gel with benzene : ethyl acetate 
(9: 1) as the liquid phase to give 223 g. of 96.3 per cent pure of racemic cir-3-[l- 
benzoyl-3-(2-chloroethyl)-4-piperidine] propionic acid ethyl ester. Yield 87 per cent 



20 



5 Example 24 m 5 

Rac. a5-3-[l-BenzoyI-3-vinyl-4-piperidine]propionic acid ethyl ester 

A. A solution of 3.5 g of racemic oy-3-[l-benzoyl-3-(2-chloroethyl)-4-piperi- 
dine]propionic acid ethyl ester and 2.3 g. of sodium iodide in 120 ml. of methyl ethyl 
ketone was kept at reflux temperature for 44 hours. The mixture in which a pre- 

10 cipitate had formed was diluted with 50 ml. of water and 100 ml. of ether. The or- 10 
ganic layer was separated, washed with water, diluted with benzene (100 ml.), dried 
over anhydrous sodium sulfate, and evaporated to dryness to give 4 g. of liquid 
racemic m-3-[l-benzoyl-3-(2-iodoethyl)4-piperidine]propionic acid ethyl ester. This 
was dissolved in 120 ml. of anhydrous pyridine, and after the addition of 2.5 g. of 

15 silver fluoride, the mixture was stirred at room temperature for 24 hours. Ether (800 15 
ml.) was added, and the blade precipitate was removed by filtration. The filtrate was 
washed widi 3N aqueous hydrochloric acid (3X) and water, dried over anhydrous 
sodium sulfate and evaporated to dryness. The residue was distilled under a pressure 
of 0.015 mm Hg to give two fractions: at 120°C. 0.615 g. of 82 percent pure and 

20 at 150°C. 0.990 g. of 71 percent pure of liquid racemic m-3-[l-benzoyl-3-vinyl-4- 
piperidine]propionic acid ethyl ester: yield 38 percent. 

B. The mixture of OS g. of racemic c£r-3-[l-benzoyl-3-(2-chloroethyl>4-pipen- 
dine]propionic acid ethyl ester and glass powder was heated at 190° under a pressure 
of 0.025 mm. for 5 hours. The black reaction mixture was dissolved in dichloro- 

25 methane, the glass powder was removed by filtration, and the filtrate was evaporated 25 
to dryness. The residue (350 mg.) was distilled at 0.015 mm. Hg and 150°C, to 
give 99 mg. of liquid, 78% pure, rac. cis 3-[l-benzoyl-3-vinyl-4-piperidine]propionic 
acid ethyl ester. 

Example 25 

30 3-[l-Benzoyl-3(S)-(2-chloroethyI^ acid ethyl ester 30 

The mono-Z-tartrate of 3-[3(S)-ethyl-4(S)-piperidine]-propionic acid ethyl ester 
(S.9 g.) was treated with excess 2N aqueous potassium carbonate. The liberated free 
base was extracted into dichlorometbane. The combined organic extract was dried 
over potassium carbonate and evaporated to dryness under reduced pressure to give 

35 5 g. of 3-[3(S)-ethyl-4(S>piperidine]propionic acid ethyl ester. A solution of the free 35 
base in 35 ml. of anhydrous ether was added in a nitrogen atmosphere to a stirred 
suspension of 3.4 g. of N-diloro-succinimide in 70 ml. of anhydrous ether. After con- 
tinued stirring for 1 hour at room temperature, the mixture was successively washed 
with water (3X), 2.5N aqueous sulfuric acid (2X) and water. The etheral solution 

40 was dried over anhydrous sodium sulfate. Evaporation of the solvent under reduced 40 
pressure gave 5.1 g. of liquid 3-[l-chloro-3(S)-ethyl-4(S)-piperidine]propionic acid 
ethyl ester. This N-chloroamine was dissolved in 150 ml. of trifluoroacetic acid at 
0°. The resulting clear solution was transferred to a quartz flask, purged with dry 
nitrogen for 30 minutes and then irradiated at 14° with a 200W-Hanovia (Registered 

45 Trade Mark) high-pressure mercury lamp. At intervals, samples were removed and 45 
the reaction was continued as long as positive starch-iodine test was obtained. After 
3 hours the solvent was removed at 35° under reduced pressure. Benzene was added 
to the residue and evaporated under reduced pressure. This procedure was repeated 
several times. To a stirred solution of thus obtained 3-[3(S)-(2-chloroethyI)-4(S)- 

50 piperidine]propionic acid ethyl ester trifluoroacetate (11.9 g.) and 8 g. of benzoyl 50 
chloride in 100 ml. cf benzene was added slowly a saturated aqueous solution of 
potassium carbonate until the mixture reached pH 9. Stirring was continued for 90 
minutes. After the addition of 100 ml. of benzene, the mixture was washed succes- 
sively with 6N aqueous sodium hydroxide (3X), water, 3N aqueous hydrochloric acid 

55 and water. The organic layer was separated and dried over anhydrous sodium sulfate. 55 
Evaporation to dryness gave 8.4 g. of oily material which was chromatographed. on 
250 g. of silica gel. Elution with 95:5, 9: 1 and 9:2 mixtures of benzene and ethyl- 
acetate gave 5.95 g. of liquid, 87 percent pure, 3-[l-benzoyl-3(S)-(2-chloroethyl)- 
4(S)-piperidine] propionic acid ethyl ester. Yield 60 percent. This product was distilled 

60 twice at 0.015 mm Hg and 160°C, to give 2 g. of 98.9 percent pure 3-[l-benzoyl- 60 
3rS)-(2-chloroethyl)-4(S)-piperidine]propionic acid ethyl ester: H D 22 =-20,0° 
(c=0,99, methanol). 
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Example 26 

3-[l-Benzoyl-3(S)-vinyM(S)-piperidine]propionic acid ethyl ester 
A solution of 1.9 g. of 3 - [1 - benzoyl - 3(S) - (2 - chloroethyl) - 4(S> - Draeri- 
dinelproptonic acid ethyl ester and 1.22 /of sodium iodide in 60 $ of Sthyl e£yl 
ketone was kept at reflux temperature for 50 hours. The mixture in which a pre- 
cipitate had formed was diluted with 30 ml. of water and 50 i of ether The 
orgamc layer was separated, washed with water diluted with benzene (50 ml)' dried 
over anhydrous sodium sulfate, and evaporated to dryness to give 22 g of hS 

2? Th- U " W ~JPIS 2 7 iodot W> - - Piperidme°]prop4fc add ffl 
^f ci^ « SS °-Z td l n 60 - ml - of ^y^ons pyridine, and after the addition of 
fcifvfmtn flu ° nd fi ^ T?* 6 was a*™* at room temperature for 20 hours. 
?S5l ( ™. 'VT a - d u ded v? nd 1116 black P^pitate was removed by filtration? The 
SELT? L!? 8bed 3N a 1 ueous hydrochloric acid (3X) and water, dried ova 
SSSr/SS? ^ "^ewpoated to dryness. The liquid residue (0.82 g.) was 
distilled at 0.015 mmHg and 118°C. to give 540 mg. of 75 percent pure 3 - Yl- 
benzoyl - 3(S) - vinyl - 4(S) . piperidinejpropionic add ethyl ester! L 

Example 27 

Tii^t^^^^^~ 3 ^^"^~ry^^^y^^^^P^P^di^e] propionic acid ethyl ester 
m m ° no - d - tartra ^ of . 3 - [3(R) - ethyl - 4(R) - piperidine] propionic S ethyl 

free base wa ; extracted into dichloromethane. The combined organic extracTwS 
dried over anhydrous sodium sulfate and evaporated to dryness under reduced I pre^ 

SfJ 0 & ? l 8 £ °1 3 * - [3(R) - ethyl ' 4 ( R ) - PipaidmeKiSdd SyUste A 
solution of die free base hi 60 ml. of anhydrous* ether was added mfmSen atoos^ 

A«w3 SUS ?T°? ° f /-° , g l 0f N<Woresuccinimide in 120 ml. SyKs 
. After ginned stain S f °r 1 hour at room temperature, the mixture wi suc- 
cessively washed with water (3X), 2.5 N aqueous sulfuric add (2x)lmd watt? The 

SST 1 f U T W3S dri6d 0Ver Evaporation of 

under reduced pressure gave 9 g. of liquid 3 - [1 - chloro - 3O0 - ethvl - S- 
piperidmelpropromc add ethyl ester. This N-chlLamine was dffiolved in 15« 
of ttmuoroacetic aad at 0°. The resulting dear solution was transfened m a quam 
flask, purged with dry nitrogen for 30 minutes and then irradiated at W° with 200w? 
Hanovia (Registered Trade Mark) high pressure mercurcy lamp. At intends samoL 

^S^SS^SS^ ^ C0DlinUed 35 l0Dg 38 3 Positive S-SSS 
was oDtamea. After 5 hours, the solvent was removed at 35° under reduced oreswre 

Benzene was added to the residue and evaporated under reduced tou?tK£ 

"IT wa L«peated several times. To a stirred solution ofT [K- (2 - chloJo 

SEL^i " P^^Ptopionic add ethyl ester trifluo«,acetate^2 g.) and 1?T 

ISS 0 "" 6 in 150 ml. of benzene was added slowly a saturated aqueous solS 

TfiJZTEF < ^ rb0 2 ate . m ^ mixture reached PH 9. Stirring waV Smued 
for 1 hour. After the addition of 200 ml. the mixture was washed LSivdvlritii 

SI S 1 f 0dlUm hydr0xide P X )' water, 3N aqueous hydrochlori SS wS? 

^o^ 8 $ ? Pa ^ ated 011(1 dried over anhydrous sodium sulfate Eviration 

mShSoT at 0, ° 18 ""^ and 150 ° c • w>"^+SS * "5? 

, _ , Example 28 

a solution ; an7; 3 S^^ ip< ^ 1 ? i ^ ionic add «« 

£ sol . utloa ot.}- 8 S- of 3 - [1 - benzoyl - 3(R) - (2 - cMoroethyl) - 4(R) . nioeri- 

tZl?TT aCld C ^ yl eSter and 12 * of sodium iodide in 60 iff of Sthyl eSl 
ketone was kept at reflux temperature for 44 hours. The mixture in which 7: w£i 
tate had formed was diluted with 30 ml. of water and 50^Trf etbT Tie S c 
layer was separated, washed with water, diluted with benzene (50 mlS drirf^ 

^l^^^iT^T^^ * foftquid crtdeT 

This w^lolvrifo S'J 4(R) ' P^i^lPropionic acid ethyl ester. 
K of sXr Sde Z ^""l 8 Py«dme, and after the addition of 1.29 

rAtvx £ nuonde the mixture was stirred at room temperature for 15 hours Frher 
(400 ml) was added and the black precipitate was remov^bTfilStion Th?filt£* 
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under a pressure of 0.015 mmHg. A fraction (560 mg.) distilling at 100° (oil bath 
temperature) contained 94 per cent pure 3 - [1 - benzoyl - 3(R) - vinyl - 4(R)- 
piperidine] propionic acid ethyl ester. By raising the oil bath temperature to 115°, 
320 mg. of a second fraction containing 87 percent pure 3 - [1 - benzoyl - 3(R)- 
vinyl - 4(R) - piperidine] propionic acid ethyl ester was obtained. Total yield 50 per- 
cent. 

Example 29 

Preparation of 7'-chlorodihydrocinchonine from 7'-chlorocinchonine 
To a solution of 1.06 g of 7'-chlorocinchonine (as dihydrochloride monohydrate) 
in 500 ml of methanol was added 2.5 ml. of 99% hydrazine hydrate and ca. 10 mg. 
of cupric sulfate and the mixture was stirred at room temperature in an open flask 
for 2 days. The methanol was evaporated and the residue partitioned between water 
and chloroform containing 5% of ethanol, the organic phase was washed (water), 
dried (sodium sulfate) and evaporated to give 0.8 g of crude product Crystallization 
from ethanol-tetrahydrofuran afforded 0.743 g of 7'-dilorodihydrocinchonine; m.p. 
278—279° [<s] n 20 +159.7° (c 0.73 in ethanol-acetic acid 9: 1). 

Example 29a 

Preparation of Racemic 5'-Chlorodihydrocinchotoxine from ds-3-(l-benzoyl-3-ethyl- 
4-piperidine)propionic acid ethyl ester and 6~chloro-4-carbethoxyquinoline 
A solution containing 25.4 g. of cis-3-(l-benzoyl-3-ethyl-4-piperidine) propionic 
acid ethyl ester in 250 ml. of dry tetrahydrofuran was added dropwise (30 min.) to a 
refluxing mixture of 26.9 g. of potassium t-butoxide and 19.0 g. of 6-chIoro-4-carb- 
ethoxyquinoline under an atmosphere of dry nitrogen. The mixture was heated under 
reflux for two hours, and the solvent was removed under reduced pressure. The cold 
residue was dissolved in 300 ml. of 0.5N sodium hydroxide, and washed with four 
50 ml. portions of benzene. The combined aqueous phases containing the /Mcetoester 
were acidified (cone. HC1) whereby a 6N hydrochloric acid solution was obtained, and 
then heated under reflux for 20 hours. The cooled reaction mixture was made alkaline 
with 6N sodium hydroxide, and extracted with ether. The ethereal extracts were 
dried over anhydrous potassium carbonate and evaporated to dryness. The product 
(17.3 g.) was absorbed on 500 g. of neutral alumina, activity II. Elution with benzene 
and with dichloromethane removed some less polar impurities. Elution with methanol 
yielded 13.6 g. (51%) of amorphous racemic 6 f -chlorodihydrocinchotoxine. 

Example 29b 

Preparation of a Mixture of racemic 6'-Chlorodihydrocinchonidinone and 
Racemic 6'-Chlorodihydrodnchoninone from Racemic 6 r -Chlorodihydrocinchotoxine 

To a solution containing 13.6 g. of racemic 6'-chIorodihydrocinchotoxine in 200 
ml. of dichloromethane was added 18 ml. of about a 17% aqueous sodium hypo- 
chlorite and the mixture was stirred for 60 min. The organic phase was separated, 
washed with water, dried over anhydrous sodium sulfate and concentrated to a volume 
of about 20 ml. This solution, containing the chloramine, was added dropwise to 60 
ml. of 99.5% phosphoric acid. The solvent was evaporated, and the viscous mixture 
was stirred at 20° fcr 17 hours. The mixture was diluted with water, and made 
alkaline with 6N potassium hydroxide. The alkaline aqueous phase was kept at about 
70° for 30 min., and, thereafter, it was extracted thoroughly with ether. The ethereal 
phase was dried over anhydrous potassium carbonate and concentrated to dryness. The 
product (11.7 g.) was absorbed on 100 g. of neutral alumina, activity II. Elution with 
benzene and dichloromethane yielded 9.3 g. (69%) of racemic 6'-cMorodihydrocincho- 
nidinone and racemic e'-chlorodihydrocindhoninone which was crystallised from hexane 
to give 7.56 g. of a product having a melting point of 97.5 — 100.5° containing some 
chlorine free impurity. A crystalline mixture of racemic 6'-Chlorodihydrocinchonidi- 
none and racemic 6'-chlorodihydrocinchoninone was prepared by reoxidizing a mixture 
of racemic 6'-chIorodihydrocinchonine and racemic 6 / -c±lorodihydrocinchonidine. 

Example 29c 

Preparation of Racemic 6'-Chlorodihydrocinchonidine and Racemic 
6'-CMorodihydrocinchonine from a mixture of Racemic 
6 r -Chlorohydrocinchonidinone and Racemic 6'-CMorodihydrocmchomnone 
To a solution of 6.73 g. of a mixture of the racemic 6'^orodihydrocinchoni- 
dinone and racemic 6 f -chlorodihydrocinchoninone (material melting at 97.5 — 100°) 
in 200 ml. of dry benzene, stirred under an atmosphere of dry nitrogen at 20°, was 
added dropwise a 35% solution of di-isobutyl aluminium hydride in toluene. After 
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addition of 13 ml., the reaction was completed. The reaction was quenched by addi- 
tion of 20 ml. of meihanol-water (2:3). The precipitated alumina was separated by 
hltranon and washed thoroughly with benzene. The filtrates were combined The 
benzene layer separated and dried over anhydrous sodium sulfate and evaporat-d to 
b oryness. The product (6.7 g.) could not be crystallized, therefore it was separated by 
preparative thin layer chromatography (silica gel GF 2M ; chlorcfom-triemyIamine= 
9 : 1) into three fractions. 

The least polar fraction (1.34 g.) was crystallized and recrystallized from acetone 
to give racemic 6 -chlorodihydrocinchonine having a melting point of 172 5—173 5° 
?*"™ c °-cnlorodmydrocinchonine dihydrochloride had a melting point of 218— 
221° (dec.). 

The middle fraction (2.83 g.) was crystallized from acetone to give racemic 6'- 
chlorodihydrocmchomdme having a melting point of 100—102° 

i* ■ ? 10 6 ;? J o rod *ydrom^ had a melting point of 

b 219—222° (dec) (recrystallized from methanol-ether) 

The most polar fraction (1.42 g.) was crystallized from ethanol to give a mixture 
of chlorine free raomic dihydrodnchonine and racemic dihydrocinchonidine having a 
melting point of 190 — 192.5°. 
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35 dihydrocinchotoxine. 
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Example 29d 

Preparation of Racemic 6'-MemyIdihydrocinchotoxine from cis-3-(l-benzoyl-3- 20 
ethyl-4-pipendine)propionic acid ethyl ester and 6-methyM-carbethoxyquinoIine 
a ,-A A *°, luaon .contoning 19.6 g. of dy-3Kl-benzoyl-3-emyR-piperidine)propionic 
acid ethyl ester in 600 ml. of dry benzene was added dropwise (3-1/2 hours) to a 
tefluxmg mixture comprising 2C.3 g. of 6-memyl4-carbemoxyquinoline and 208 g 
25 o potassium . t-butoxide in 300 ml. of dry benzene under an amosphere of dry nitro- ■ 25 
gen. The mixture was heated under reflux for an additional hour and maintained at 

wi t h 0 ^?^^^ e xT mtStUr8 was em . acted once with 200 ml - and three times 
with 20 ml. ox cold 0.5N aqueous potassium hydroxide. Thereafter, the aqueous 

Phases were washed with 4 portions of 50 ml. of benzene. The combined alkaline 
30 aqueous phases containing the crude /3-ketoester were acidified with cone. HC1 where- 
by a 6N hydrochloric acid solution was obtained, and then heated under reflux for 
24 hours. The cooled mixture was made alkaline with 6N potassium hydroxide, and 
exacted with ether. The ethereal extracts were dried over anhydrous pota sium 
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EXAMPLE 29c 

Pr <? a ^ ti f i 2 ^ ktl ? re , of racemic 6^Memyl^ydrocinchonidinone and racemic 
6 -Methyl-dihydrocmchonmone from racemic 6^-MethyMmydrocinchotoxine 
acs t<n If % f- ??° n 13 - J S- of racemic 6'-methyl-dihydrocinchotDxine in 

JhwS f f T d '. dlloro ™ eti ? ane ™s added an excess of about 17% aqueous sodiumhypo^ 40 
chlorite solution, and the mixture was stirred at 20° for 1 hour The organic phase 

SrfSfA"™ 1 I*- ^ 0Ver sodi ™ sulMeTd coS 

£f „f i. if S - containing the chloramine, was added dropwise to 50 

ml. of 99.5 % phosphoric acid. The dichloromethane was evaporated, and the viscous 

ml of water and made alkaline with 6N potassium hydroxide. The alkaline aqueous 
iSL^-n"*"** K 400 f ° r 30 "* subse ^y extracted whS diduorS- 
S2££ 7^ ° rgamC , were dried over anhydrous sodium sulfate and con- 

-50 ZTS^/^T t0 ^ 132 % 0f 3 CrystaUine P roduct - A P«ion was 25y3- 

SSL^S fr ° m - ex ^ e a 1 : 1 mixture of 6'-m&yl-dihydrodncnon - 50 

djnone and racemic 6^memyl-d%drocinchoninone having a meltmg point of 105- 

„ . Example 29f 

« S ratl -° n u 0f 6 '-Methyl-dihydrocinchonidine and racemic 6'-Methyl- 

55 dihydrocmchonine from a mixture of racemic 6'-Methyl-dihydrccinchonidiZe 

and racemic 6'-Methyl-dihydrocinchoninone 
^nJT™. 8 * a & I ^ tmt comprising the ketones racemic 6'-methyl-dihydrocinchom- 

wTdLXdt ^ST* ^ ^ T 4 -° * °f crystaUine^Se 

was aissoived in 125 ml. of dry benzene, and 9 ml. of a 25% solution of di.i«ihntvi 
60 atan^ hydride was added dropwise at 20° to the ^MS5£tS2 
1?5 ^S^^ about 30 min., the reaction was quenched by addition of 
15 ml. of aqueous methanol (2 : 3). The precipitated alumina ws?s separated by filtration 
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and washed thoroughly with benzene. The filtrates were combined, and the benzene 
layer separated, dried over anhydrous sodium sulfate and evaporated to dryness. Tri- 
turation with acetone yielded crystalline 6'-methyl-dihydrocinchonidine having a melt- 
ing point of 216—218° after recrystallization from tetrahydrofuran. 

5 Racemic 6'-methyl-dihydrocinchonidine dihydrochloride was crystallized from 5 

metbanol-ether, m.p. 213—216° (dec). 

The mother liquors were converted to the dihydrochloride, whereupon 2.8 g. of 
racemic 6'-methyl-dihydrocinchonine dihydrochloride was crystallized from methanol 
and had a melting point of 219—220° (dec). 

10 A portion was converted to the free base and crystallized from acetone to give 10 

racemic 6'-methyl-dihydrocinchonine having a melting point of 153.5—155°, 
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Example 29g 

Preparation of a mixture of racemic e'-Methyl-dihydroepicinchonidine and of 
racemic e'-Methyl-dihydroepicindionine, racemic 6 f -Methyl-dihydrocinchonidine 
and racemic 6'-Methyl-dihydrocinchonine from a mixture of racemic 
6'-Methyl-dihydrocinchonidinone and 6'-MethyI-dihydrocfrchoninone 

To an ice cold solution of 0.308 g. of a mixture of racemic 6'-methyl-dihydro- 
cinchonidinone and racemic 6 / -methyl-dihydrocinchoninone > in 20 ml. of methanol 
was added 03 g. of solid sodium borohydride, and the resulting solution was stirred at 
0° for 60 min. Water (10 ml.) was added, and the methanol was evaporated m vacuo. 
The aqueous residue was extracted thoroughly with dichloromethane. The organic 
extracts were dried over sodium sulfate and evaporated to dryness to give 0291 g. of 
product, which was separated by preparative layer chromatography (silica gel GF 254 ; 
chloroform : triethylamine :mctbanol= 89: 10:1) into 0.157 g. (50.5%) of an amor- 
phous, inseparable mixture of racemic 6 / -methyl-dihydroq)icinchonidine and racemic 
S'-methyl-dihydroepicinchonine, 0.020 g. (6.5%) of racemic 6'-methyl-dihydrocincho- 
nine and 0.023 g. (7.5%) of racemic 6'-methyl-dihydrocinchonidine. 
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Example 30 
Tablet Formulation 

Racemic 7'-methoxy-dihycfrocinchonidinone 
Dicalcium Phosphate Dihydrate, Unmilled 
Com Starch 
Magnesium Stearate 



Per Tablet 
25.00 mg 

175.00 mg 
24.00 mg 
1.00 mg 
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Total Weight 225.00 mg 



40 



Procedure: 

25 Parts of racemic 7'-methoxy-dihydrocinchonidinone and 24 parts of corn 
starch were mixed together. This premix was then mixed with 175 parts of dicalcium 
phosphate and one-half part of magnesium stearate, passed through a No. 1A screen 
and slugged. To the slugs was added the remaining magnesium stearate. The mixture 
was mixed and compressed. 
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Example 31 
Capsule Formulation 

Racemic 7'-methoxy-dihydrocinchonidinone 

Corn Starch 

Talc 



Per Capsule 
50.00 mg 
150.00 mg 
10.00 mg 



Total Weight 210.00 mg 
Procedure: 

Fifty parts of racemic 7'-methoxy-dihydrocinchonidinone were mixed , with 150 
parts of corn starch in a suitable mixer. The mixture was further blended. The blended 
powder was returned to the mixer and 10 parts of talc were added and blended 
thoroughly. The mixture was filled into No. 4 hard shell gelatin capsules on a Parke 
Davis capsulating machine: 
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WHAT WE CLAIM. IS : — 

1. A process for the manufacture of quinoline derivatives of the general formulae 




Whe fcn" eLv R^f' hyd W ha J° gen ' lower ^ Iower °&°*y or methy- 
fAd ^pr^ 




10 



15 



wherein R l5 R„ and m have the meanings given earlier in thi« rhim 10 

responding compoWd in wWchR & 7 Wr 7rL I a COT " 

ve&ngbaL obSintolSf addition site ^ ® ? "** *° * deSim1 ' C0Q - 

2. A process for the manufacture of quinoline derivatives of the general formulae 15 
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VI 



wherein R, is hydrogen, hydroxy, halogen, lower alkyl, lower alkoxy or metby- 
lenedioxy, R 8 is lower alkyl or lower alkenyl and m is the integer 1 or 2, 
with the proviso tibat «hen R is metbyleaeeli<wy m is the integer l, 
of their antipodes and lacemates and acid addition salts thereof, which process com- 
prises cyclizing a compound of Ac genswl Jonnula 




10 



wherein R b R 2 and m have the meanings given earlier in this claim and X is 
halogen, with the proviso that when (Ri) m is hydrogen or a metfaoxy group 
in position 6' and R s is vinyl or ethyl, X is other than bromine, 
or antipodes or racemates thereof, or a compound of the general formula 



10 




15 



wherein R* X and m have the meanings given earlier in this claim and R' 2 is 
lower alkyl, 

or antipodes or racemates thereof, or a compound of the general formula 



xu: 



15 




wherein Ri, X and m have the meanings given earlier in this claim and R is 
hydrogen or alkyl with 1 to 5 carbon atoms, 
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^'p^^^^ gating fc 

mates thereof and, if desfred/XinTSnhtinTJ 3 X - 01 a ? ipodes 01 race " 
3. A process according S f wW;?*^? b * ses ™9 addition salts, 
is used as the stereosdeS^Tagent * ™ a,Uminium h y dride 

hy4^Kth^tt^J^±? 3 > Wherein *«-H aluminiun, 

compound STr^lTv ofvi iJwhichR \ ^ U° 6 indusive herein a 
lower alkyl, methoxy or hdogen fa SisW ° f - Cthyl - and ^ is Www, 
podes or racmates hereof isS^C^^l" 1,08,601,8 6 3Dd 7 ' 0r ™»' 
method- ^SSS 10 S^? 1 * 3 t0 7 in ^e, wherein 7- 

methoxy Tot^S 5 IfS 7 °f - ° f ^' ms 1 and 3 t0 7 ^e, wherein 7- 

^«^&\Q'JS^JSL y,carbonyl] ~ ^ * 

<J££ [JS^XS ^cT ? * and 3 ' to 7 ^usi^ wherein 6,7- 
line, its antipode or rJceinite tEof ^iF™^ ' W " ^ony!] . qu fa 0 . 

o, ^ ^ is S . s TSS;Si;, 7lcarl " n >"] • *» 

mapod. or rram™ tf^Jj, ^ J"*^^ J*"*"*] - quinolino, to 
to.^cKS,^"^*'"' * —6 *• ^gent is an organic or 
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25 A ore-cess according to claim 2 or claim 24, wherein phosphoric add or sul- 
furic ^SSSS^S&Mdc acid is used as the acidic cycling agent 

26 A proess according to claim 2 or claim 24, wherem an alkah metal alkoxide 

, iS ^A^SSSStTLa 2, claim 24 or claim 25, wherein sodium ethoxide 
5 in etnano! £rth£ S S methanol is used as the basic cycling agent 

28 A process according to any one of to 2 or 24 to 27 mchgive, wherem 
rh^ reaction is carried out at a temperature of between 20 U O ana 5U 
1116 STp occTaSording to anyone of claims 2 or 24 to 28 mctovj wtoem a 
10 compound of formula IVm which X is chlorine, R s is vinyl or ethyl and (R,)» is 
10 halogen or methoxy in position 6' or 7' or positions 6' and 7' is used as 

^ApreceJaccording to anv one of claims 2 or 24 to 29 inclusive, wherein 
6 - medioV™4 - [3 - (l^chL 3(R) - ethyl - 4(R) - piperidyl) - 1 - oxopropyl]- 
15 quinS>^ antipode or racemate thereof is used as the sttrtmg matenai 

31 A process according to any one of claims 2 or 24 to 29 inclusive, wherein 
7-me*oxH-^ lts ^ 
pode or racemate thereof is used as the starting material. delusive wherein 

32 A process according to any one of claims 2 or 24 to 29 inclusive, wnerein 

20 6-methoxyT|Kl^ " S 

pode or racemate thereof is used as the starting material. . . , 7 

P 33 A process according to any one of Claims 2 or 24 to 29 inclusive, wheran 6,7- 

dimeSoxy£™Hl^^^ ltS 

node or racemate thereof is used as the startuig material. , . ^ 0( - 

25 34 A mocess according to any one of claims 2 or 24 to 29 mdusive, wherem 6- 25 

25 memy^fl-c^ lts 81101,0(16 

or racemate thereof is used as the starting material. , . ,„i, p „: n 

35. A process according to any one of daims 2 or 24 to 29 inclusive, wherein 

6-cMoro-HKl-cMOTO-3(R&thyl^ 

an or racemate thereof is used as the starting material. . 

30 36. A process according to any one of claims 2 or 24 to 29 * duav V^n£ 

cmoro-H3-(l-dilorcH3(R>eW lts an0pode 

or racemate thereof is used as the starting material. . . •_ 7 

37. A process according to any one of daims 2 or 24 to 2? inclusive, wherem 7- 
35 c hloro-4[3-(l-cMoro-3(R)-vmyM^ lts ^P 0 ^ or 

racemate thereof is used as the starting material. 

38. A process for the manufacture of quinoline derivatives, subsantiaUy as here- 
inbefore described with reference to the foregoing Examples 1—3, 6—8, zu, zi, zro, 

40 i 2 &ounf derives of formulae I and II given in daim 1, the* antipodes 40 

and racemates and add addition salts thereof, when manufactured according to the 
orocess daimed in any one of daims 1 and 3 to 7 indusive. . , _ „, 

P ^ Quinoline derivatives of formulae V and VI in daim 2, Aeir antipodes and 
racemates and add addition salts thereof, when manufactured by the process claimed 

45 in any one of claims 2 and 24 to 28 indusive. 

41. Quinoline derivatives of the general formulae 
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Svf n p Rl - iS | hydrog ?, D, , hydrox y' halo § en > lower alkyl, lower alkoxy or methvlene- 
dioxy, R, is lower alkyl or lower alkenyl and m is toe integer 1 ox 2 3 XL 

^? l? at ,p W ^ n -\ is , meth y IenediQx y m » ^ integer l lS w°th tie n£viso 

RSSfiJAttB' hydroxy or a ,ower f * oxy ^ * * ar? 

their antipodes and racemates and acid addition salts thereof. 
42. Quinohne denvatvies of the general formulae 
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their antipodes and racemates'and add addition salts thereof 

4 " &f5=J Wsf/^^ 



- 4- 

- 4- 

- 4- 

- 4- 

- 4- 



4- 
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2(R) - ylcarbonyl]- 
-2(S)-yIcarbonyl]- 
ylcarbonyl]- 
ylcarbonyl]- 
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59. 6,7 - Dimethyl - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 
quinoline, its antipode or racemate and acid addition salts thereof. 

60. 6,7 - Dimethoxy - 4 - [5(R) - ethyl - 4(S) - quinuclidin 
quinoline, its antipode or racemate and acid addition salts thereof. 

61. 6 - Methyl - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(R) 
quinoline, its antipode or racemate and acid addition salts thereof. 

62. 6 - Methyl - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(S) 
auinoline, its antipode or racemate and acid addition salts thereof. 
* 63. 6 - Chloro - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(R) - ylcarbonyl]- 
quinoline, its antipode or racemate and acid addition salts thereof. 

64. 6 - Chloro - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(S) - ylcarbonylj- 
quinoline, its antipode or racemate and acid addition salts thereof. 

65. 7 - Chloro - 4 - [5(R) - ethyl - 4(S) - quinudidm - 2{R) - jdcarbonyl]- 
quinoline, its antipode or racemate and acid addition addition salts thereof. 

66. 7 - Chloro - 4 - [5(R) - ethyl - 4(S) - quinuclidin - 2(S) - ylcarbonyl]- 
quinoline, its antipode or racemate and acid addition salts thereof . m 

67. A pharmaceutical preparation comprising a quinoline derivative as claimed 
in claim 41, an antipode, racemate or acid addition salt thereof in association with a 
compatible pharmaceutical carrier. # m 

68. A pharmaceutical preparation comprising a quinoline derivative as claimed 
in claim 42, an antipode, racemate or acid addition salt thereof in association with a 
compatible pharmaceutical carrier. 

For the Appplicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
24 Southampton Buildings, 
Chancery Lane, 
London, W.C2. 



30 



10 



15 



20 



Printed for Her Majesty's Stationery Office, by the Courier Press, Leamington Spa, 1971. 
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from 

which copies may be obtained. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

CP BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



